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ABSTRACT

Aim: Investigate and compare microbial contamination of toothbrushes, which kept in bathrooms with/without attached toilet.

Materials and Methods: Thirty adults (15 in each group), aged 18-25 years, requested to follow their normal oral hygiene practice for 3 months period.
Research was carried out between January to June 2020. The 1st group kept brush in bathroom with attached toilet, on the other hand the 15 brushes were
kept in bathroom without attached toilet after usage, and using different media (blood agar, MacConkay agar, Mantiol agar, E.M.B agar), incubated in 37¢ for
24 hours, some plats (blood agar) incubated in Candle jar 5%C02 about 48-72 hours.

Results: 26(86.6%) of toothbrushes collected from samples were found to be contaminated with usual oral bacteria and 40(61.5%) isolated from toilets G1
and 25(38.4%) in bathrooms G2. A 34(51%) were found to be growth positive and 31(48%) were negative bacteria, were fairly close in both groups. Toothbrush
was kept in bathrooms without attached toilets. Common Gram-positive bacterial isolates were Streptococcus spp. 36%, and Staphylococcus spp. 8%. Whereas
Pseudomonas spp. 28%, while Klebsiella spp., Escherichia coli recorded 20%, 8% respectively. Toothbrush was kept in bathrooms with attached toilets was
Streptococcus spp. 27%, and Staphylococcus spp., showed nearly percentage 22%, while Klebsiella spp., E. coli 17.5 %, 10% respectively.

Condlusions: Toothbrushes should not be kept in bathrooms with/without attached toilets as it is prone for contamination, and should be kept in any type

disinfectants such as 0.2% chorhexidine gluconate or 3% hydrogen peroxide for prevention of future infection.
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INTRODUCTION

The mouth serves as a clear window to the rest of the
human body, which gives a general picture and indi-
cation of health disorders. There are several surfaces
of the oral cavity: teeth, saliva, mucous membranes,
gingival groove, and tongue [1]. Each of them is a
good environment to host different types of microor-
ganisms. Here it has become necessary to take care of
it, maintain its integrity as a tissue, and easily get rid
of pathogens such as viruses, bacteria, fungi, etc. [2].
The oral cavity is the simplest and fastest place for mi-
croorganisms to move and enter through the process
of eating, drinking, breathing, in addition to brushing
the teeth, which may lead to many bacterial infection
and other diseases, such as pharynx, larynx, digestive
system, etc. [3]. Currently, oral care and the oral cavity
require only a few minutes a day, as an essential and
necessary part of an individual’s systemic health public
welfare [4-5]. That protects people from diseases such
as tooth caries and periodontal diseases, and others
due to microorganisms, which gives a clear tangible
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change to human health [6]. More than 700 bacterial
species have been found in the mouth. Here comes
the role of the toothbrush, which is considered one
of the essential equipment for effective and easy oral
care [7]. If the toothbrush is used correctly, then it will
mechanically remove microorganisms, debris and
food residue from the oral cavity. Hence that was main
purpose of using a toothbrush [3]. While that vital daily
tool can be contaminated and transmit microorganisms
and thus become a potential source of infection and
individual contamination [8-9]. Not only organisms
they are related with the oral cavity may also seem
in the toothbrush containing Staphylococcus aureus,
Streptococcus mutans, Klebsiella, Lactobacillus, Pseudo-
monas, Candida species. Toothbrushes can become
polluted not only from the oral cavity but also hand,
aerosol contamination, environment, moreover storage
containers and the bacteria simply which attach to
the toothbrush develops accumulated and survive on
toothbrushes will assistance in spreading the diseases
[10]. Itis worth noting that the toothbrush can become
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contaminated in the bathroom itself or outside, and in
the case of erratic aerosols released from the toilet [11-
13]. The toothbrush is usually stored in the bathroom,
and perhaps next to the toilet as well as the sink. Here,
it is likely to be exposed to various types and forms
of harmful and harmless bacteria, could also the rest
of the microorganisms [4, 11]. That known a humid
environment is more suitable for growth of different
microorganisms to open air [10, 14]. It is not known
that if a toothbrush is placed in the bathroom will be
contaminated with bacteria than placed in the toilet.
Regrettably, we have a clear lack of experience as well
as a deficiency of awareness among many people re-
garding the correct and proper care and maintenance
of a toothbrush.

AIM

Investigate and compare microbial contamination of
toothbrushes, which kept in bathrooms with/without
attached toilet.

MATERIAL AND METHODS

Thirty adults (15/group), between the ages of 18 and
25, were given a new toothbrush of the same brand
and type as well as identical tubes of fluoridated tooth-
paste. They were asked to follow normal oral hygiene
practices for 3 months and not to take any antimicro-
bial medication during this study period. This study
was conducted in the Department of Microbiology,

College of Dentistry, University of Kufa, in the period
from January to June 2020, where thirty brushes were
collected from adults. The brushes in the first group
(G1) 15 adults were kept in the bathroom attached
to the toilet surface. On the other hand, the 15 (G2)
brushes were kept in the bathroom without the at-
tached toilet after use. Then each toothbrush and its
30 bristles were collected in a sterile plastic container.
While maintaining sterile measures and adhering to
strict protocol, toothbrush bristles were cut using sterile
scissors and dropped into the brain heartinfusion broth,
which supports bacterial growth and incubated for 24
hours at 37°C. All media were prepared according to
the manufacturer’s instructions using different media
(blood agar, MacConay agar, menthol agar, E.M.B agar)
and incubated aerobically at 37°C for 24 h. Some plates
(blood agar) were incubated in a candle jar (5% CO2) for
approximately 48-72 hours. In addition, isolates were
identified by Gram stain, and biochemical testing was
used to diagnose bacteria according to the standard
bacteriological protocol [15-16].

RESULTS

This prospective study was conducted in the Basic
Sciences Laboratory, College of Dentistry, University of
Kufa, for a period of 6 months, to detect and investigate
the bacterial founding in the toothbrushes of 30 people
in two groups, half of them were in the bathrooms and
the other in the toilet. The finding of the current study
revealed bacterial growth in 26(86.6%) sample, while

Table 1. Isolation of bacteria after 3 months, toothbrushes kept in the bathroom without attached toilet (G2)

No. of toothbrushes  Streptococcus ssp.  Staphylococcus ssp. E. coli Klebsiella spp. Pseudomonas spp.

1 - - - - -

2 - + - +

3 - - + +

4 - - + +

5 - - - - +
6 - - - + +

7 + - - -

8 - - - +
9 - - + - -
10 + - - -
" - - - +
12 - - - - -
13 - - + -
14 - . + -
15 - - - - -
total 9(36%) 2(8%) 2(8%) 5(20%) 7(28%)
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Fig. 1. Pattern of growth and non-growth (n=30)

Fig. 2. Bacterial growth Pattern of bathroom with
and without toilet (G1 and G2) (n=65)

Fig. 3. Percentage of Gram negative and positive
bacteria in both groups (G1and G2) N=65

4(13.3%) samples only did not grow out of the total
study samples, despite the strict sterilization conditions
and the identical sample collection method as in the
Fig. 1. Also, the total percentage of bacteria samplesiso-
lated from toilets 40(61.5%) (G1) is higher in compared
to that in bathrooms 25(38.4%) (G2), Fig. 2. In addition,
the results with the numbers of negative and positive
bacteria 31, 48% and 34, 51% were fairly close in both
groups (G1 and G2) Fig. 3.

The table below table 1 demonstrates that the main
isolates of bacteria when keeping toothbrushes in

bathrooms without attached toilets (G2), Streptococ-
cus and Pseudomonas were dominate. Both of these
bacteria have a high percentage among other isolates,
Streptococcus spp. 9(36%) as one of the mostimportant
Gram-positive bacteria, followed by Pseudomonas spp.
7(28%), while Klebsiella spp. 5(20%) however, Staphy-
lococcus and E. coli species recorded 20%, 8%, and 8%,
respectively.

On the other hand, the table 2 showed that the high
percentage of bacteria when the toothbrush was kept
in bathrooms with attached toilets (G1) was Strepto-
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Table 2. Isolation of bacteria after 3 months, toothbrushes kept in the bathroom with attached toilet (G1)

No. of toothbrushes  Streptococcus ssp.  Staphylococcus ssp. E. coli Klebsiella spp. Pseudomonas spp.
1 + + - + -
2 + - - - +
3 - + - + +
4 - - - +
5 - - +
6 - + - -
7 - - - +
8 - + + -
9 - + - + -
10 - - - - -
1 + - + +
12 + + + +
13 + + +
14 + . - - +
15 + + - - -
total 11(27.5%) 9(22.5%) 4(10%) 7(17.5%) 9(22.5%)

Table 3. Comparison between bacterial isolation after 3 months from toothbrushes kept in the bathroom with attached toilet (G1) and toothbrushes

kept in the bathroom without attached toilet (G2) (No.)

Groups Streptococcus ssp.  Staphylococcusssp. E.coli  Klebsiellaspp. = Pseudomonas spp.

toothbrush kept in the bathroom
with attached toilet (G1) 1 2 4 / 2
toothbrushes kept in the bath- 9 ) ) 5 7

room without attached toilet (G2)
Total (65) 20 11 6 12 16

Chi-square 2.58
P - value df =4
p-value: 0.630

coccus spp. 27%, Staphylococcus spp., Pseudomonas spp.
Showed nearly percentage 22%, while Klebsiella spp., E.
coli 17.5 %, 10% respectively.

However, the results shown in the table 3 below
support that a high frequency of Streptococcus spp.
20 bacterial isolated in the bathroom with (G1) and
without toilet (G2), 11 isolates to Staphylococcus spp.
while E. coli showed low number 6 bacterial isolated in
compared to other negative bacteria such as Pseudomo-
nas spp. 16 isolate and Klebsiella spp.12 isolate. Also in
the same table, there is no wide significant differences
(P-value<0.05) between the bacterial growth in tooth-
brushes attached with toilet or without toilet.

DISCUSSION

Toothbrush contamination is an obvious and inev-
itable consequence of use improper storage leads
to various and many systemic and oral infections in
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humans. In the following study, we have not stud-
ied a specific bacterium, were restricted ourselves
to classifying them based on the contamination
type. A total of 30 manual toothbrushes used over
a 6-month period were obtained. They were divided
into two groups, each group included 15 samples. In
this investigation, among 30 toothbrush samples, 26
(86.6%), the high percentage were culture positive,
gives importance to toothbrush storage, due to its
effect on the transmission of bacteria [14], while 4
of them 13.3% were culture negative fig. 1. The cul-
ture may be negative due to the lack of appropriate
conditions for bacteria to grow on the toothbrush or
not using the toothbrush for an appropriate period
or times, which is consistent with [3]. The results
displayed that the place where the toothbrush is
kept plays a fundamental role in its contamination
and methods of transmission, and it is somewhat
consistent with the results of [8]. Moreover, figure
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(2) indicates that the high percentage (40, 61.5%) of
toothbrush contamination came from its presence
in bathrooms shared with toilets. The results were
explained that it is inappropriate keeping a tooth-
brush in both bathrooms and toilets. Bacteria can
partially transfer and stick to the toothbrush bristles
to be a source of survival and infection; the result may
agree with [17-18] they pointed out that the humid
environment of the bathroom and toilets together
encourages the bacterial growth. Among the results
related to Figure 3, there was no high significant dif-
ference between Gram negative and positive bacteria
that give us a perfect picture of the bathroom and
toilet environment which encourages the bacterial
growth of Gram negative and positive, may that not
correspond with the findings of a previous study [19],
which showed that although the toothbrush is not
a suitable medium for bacterial growth, it is capable
of sustaining bacterial life [20]. The current study
showed the presence of negative and positive bac-
teria on the toothbrush in both groups (Tables (1-3),
which contradicts the study conducted by [10], who
conducted his study to verify the bacterial presence
of the toothbrush and isolate three Gram positive
species only, perhaps due to the small number of
samples from five student volunteers were carried
out in his study. Although, the numbers of positive
and negative bacteria isolated from the toothbrush
are somewhat similar in both groups table (3),
Streptococcus spp., are relatively higher in numbers
compared to the others. Here the results differ from
those obtained by [18] was detected the superiority
of Staphylococci and Pseudomonas, maybe because of
the ability of these bacteria to form biofilms and ad-
here to toothbrush materials. These bacteria are part
of the normal oral microflora, and are most commonly
found in toothbrushes, which is somewhat consistent
with [21]. The numbers of Streptococci spp. represent
half of the bacterial isolates, which may give a similar
picture to what was obtained [1], which considered
them to be important factors causing the disease.
On the other hand, Staphylococcus spp. that was not
expected 11 isolates 16.9% were recorded compared
to Streptococci spp. These deserve more attention
because they are able to cause numerous body dis-
eases through oral infection [4]. Despite its presence
as a symbiontin the skin or transmitted through the
hands that does not match the study conducted by
[3], which obtained approximately half the number of
isolates from these bacteria. The study documented
that the toilet or bathroom also harbors another com-
munity of Gram-negative bacteria that can be par-
tially transmitted to the toothbrush if kept in shared

spaces. The findings showed the contamination of
toothbrush with Pseudomonas spp., Klebsiella spp.,
and E. coli, that bacteria may cause various infections
in the human body, such as upper respiratory tract
infection, pneumonia, pyogenic infections, urinary
tract infections, diarrhea, and septicemia. Here, the
finding is consistent with the study conducted by
[3,17]. A dominant group of bacteria has been iden-
tified was Pseudomonas spp. However, in this study,
only 16(24.6%) of the total isolates identified were
Pseudomonas spp., these bacteria are ubiquitous
found everywhere in nature, including bathrooms
and toilets, the result may be similar to what was
mentioned [22] in his study, given that these bacteria
are abundantin water sources used for cleaning, and
here may be present in the toothbrush. The current
study observed the isolation of members of the
Enterobacteriaceae family, Klebsiella 12(18.4%) and
E. coli 6(9.2%), despite of their small numbers, their
contamination of the toothbrush is inevitable, as
agreed with study [4], they grow well in hot, humid
areas, such as those available in bathrooms and toi-
lets, which shows the importance of preserving the
toothbrush and placing it in the appropriate places
to protect it from bacterial contamination, not just
replacing the toothbrush every three or four months,
that recommended by the American Dental Associ-
ation [23-25]. The results of this study give a picture
of the places where people in this study keep their
toothbrushes on a daily and frequent basis, and the
amount of bacterial contamination occurring there,
which shows that bathrooms associated with en-
vironmental toilets are suitable for contaminating
toothbrushes. They also speculate that the problem
of bacterial contamination is great if toothbrushes
are kept at a distance of less than one meter from the
toilet, and that the reason is the aerosols dispersed
in the place through the tank drain, and this has
been confirmed by a number of studies [12, 26-29].
The results of this study concluded, the synergistic
interactions between bathrooms associated with
toilets are suitable for toothbrush contamination. It
can be considered a vital part of its effectiveness for
the spread and colonization of bacteria.

CONCLUSIONS

Toothbrushes should not be kept in the bathrooms
with and without attached toilets as it is prone for
contamination, and toothbrushes should be kept
in any type disinfectants such as 0.2% chorhexidine
gluconate or 3% hydrogen peroxide for prevention of
future infection.
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